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The general form of the quadratic is
2-l) = Q, .................... (12)
where H is positive.
If ka < I, both values of in are real, one being positive and the other negative. The displacement is accordingly unstable, and the greatest instability occurs with the above-defined value of ka. If, on the other hand, ka > 1, the values of in may be either real or imaginary. In the former case both values are negative, and in the latter the real parts are negative, so that the deformations are stable.
The investigation applicable to a real viscous liquid of viscosity p, or pv, is much more complicated than the foregoing, mainly in consequence of the non-existence of a velocity-potential. But inasmuch as the motion is still supposed to be symmetrical about the axis, the equation of continuity gives
_
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where -v/r is Stokes's current function.    For small motions -^ satisfies the
equation*
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In the present question ^ as a function of z and t is proportional to ei(nt+kz), and it may be separated into two parts, ^ and -^2, of which i^ satisfies
*4s_l!§b_**.r£(i*b)_t^ =0, ......... (15)
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and ^2 satisfies
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where
V* = te + infv ................................ (17)
At the surface we have to consider the normal stress P, and the tangential stresses. Of the latter one vanishes in virtue of the symmetry, and the other is to be made to vanish in conformity with the condition that there is to be no impressed tangential force f . Thus
- + — = 0 dz + dr     U'
or in terms of ^ by (13)
*i_i^ + ,!f = 0 .......................... (19)
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* Oarnb. Trans. 1850.    See also Basset's Hydrodynamics, Vol. 11. p. 259. t It is here assumed that there is no " superficial viscosity."m a velocity-potential according to the equation
